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EXAMPLE PROBLEM 8

Road User Costs and Life Cycle Costs
A State Highway Agency is conducting a Life Cycle Cost Analysis (LCCA) of a proposed six lane facility.  The LCCA is utilizing the initial construction costs, future rehabilitation costs, and road user costs to determine the preferred alternative.  Compute the total Net Present Worth (NPW) for each alternative based on the project data below.






           ALTERNATIVE  A

        ALTERNATIVE  B

Project

Data
Initial

Construction
Future

Rehab.
Initial

Construction
Future

Rehab.

Design Period
20
10
20
10

Agency Cost ($ million)
15
10
20
5

Road User Costs ($ million)
30
10
10
2

General Data

Analysis Period






= 30 years

Real Discount Rate (i)





= 4%

Present Worth Factor at year 20



= 0.4564

Net Present Worth





= Initial Cost + ( Future Cost [1/(1+i)N]

Agency Weighted Value of

Project Costs Versus Road User Costs


= 1:1/3

ANSWER:


NPW for Alternative A = $25.32 Million





NPW for Alternative B = $24.10 Million

ALTERNATIVE  A

Agency Cost

Year   0










  = $15.00 million

Year 20






$10.0 million x 0.4564    = $  4.56 million

Total











  = $19.56 million

Road User Cost

Year   0










  = $30.00 million

Year 20






$10.0 million x 0.4564    = $  4.56 million
Total











  = $34.56 million



Calculated Road User Cost (Includes 50% Reduction Factor) = $17.28 million







        Agency Weighted Value (1:1/3) = $  5.76 million

Total NPW = $19.56 million + $5.76 million = $25.32 million

ALTERNATIVE  B

Agency Cost

Year   0










  = $20.00 million

Year 20






$5.0 million x 0.4564      = $  2.28 million

Total











  = $22.28 million

Road User Cost

Year   0










  = $10.00 million

Year 20






$2.0 million x 0.4564      = $  0.91 million
Total











  = $10.91 million



Calculated Road User Cost (Includes 50% Reduction Factor) = $  5.46 million







        Agency Weighted Value (1:1/3) = $  1.82 million

Total NPW = $22.28 million + $1.82 million = $24.10 million

The results of the LCCA show that Alternative A has the lowest agency costs.  However, Alternative B is the preferred option (lowest NPW) when road user costs are considered.  Therefore, Alternative B would be the preferred alternative.
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